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(54) LAMINATE FOR AUTOMOTIVE PARTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminate for automotive parts excellent in strength, 
rigidity and gasoline barrier properties required in the automotive parts, keeping those 
characteristics (especially strength and rigidity) even if immersed in gasoline for a long time and 
having high reliability against safety required in the automotive parts. 
SOLUTION: The laminate for the automotive parts constituted by laminating an A-layer 
comprising a polyamide resin composition, which contains 70-99 wt.% of a polyamide polymer (a) 
wherein the number of amide groups per 100 atoms forming the skeleton of the chain in a 
polyamide polymer molecule is not less than 10 and 1-30 wt.% of an ethylenic copolymer (b) 
modified by an acid anhydride, and a BHayer comprising a resin composition (c) containing a 
polyethylenic resin having an epoxy group and the A-layer and the B-layer and thermally fusion 
bonded. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A layered product for autoparts which a B horizon which consists of a resin 
composition containing polyethylene system resin characterized by comprising the following is 
laminated, and A horizon concerned and a B horizon carry out in thermal melting arrival, and is 
characterized by things. 

(a) 70 to 99 % of the weight of polyamide polymers whose number of amide groups per 100 atom 
of atoms which makes a skeleton of a chain in a polyamide polymer molecule is ten or more. 

(b) An A horizon which consists of a polyamide system resin composition containing 1 to 30 % of 
the weight of ethylene system copolymers which denaturalized with an acid anhydride, and the 

(c) epoxy group. 

[Claim 2]The layered product for autoparts according to claim 1 which is the polymetaxylylene 
adipamide (MXD-6) produced by a polyamide polymer carrying out the polycondensation of 
meta-xylylene diamine and the adipic acid. 

[Claim 3]The layered product for autoparts according to claim 1 or 2 whose autoparts are fuel 
tank attached valves. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the layered product for autoparts in more detail, It 
excels in the intensity, rigidity, and gasoline barrier property which are required of autoparts, 
even if immersed in gasoline for a long time, those characteristics (especially intensity, rigidity) 
are maintained, and it is related with the layered product for autoparts with high reliability over 
the safety required of automobile system parts. 
[0002] 

[Description of the Prior Art]While resinification of the fuel tank of a car progresses, examination 
of resinification of various kinds of fuel system components attached to a fuel tank is also 
performed, and the resin which was excellent in gasoline barrier property, such as fluororesin, 
Eval resin, and polyamide system resin, attracts attention. As for the Nylon 12 system resin 
which is one of the m^jor candidates in them, development as a charge of fuel system 
component material is performed. 

[0003]However, since the gasoline barrier property of Nylon 12 system resin is low also in many 
polyamide resin groups, it cannot be said that it is enough as a charge of fuel system component 
material. In order to raise the reliability over the safety of a fuel system component, using a 
layered product with the polyethylene system resin currently used for the fuel tank is examined, 
but. Nylon 12 system resin has bad thermal melting arrival nature with polyethylene system resin, 
if the fuel system component which fabricates it has immersed into gasoline liquid for a long 
time, the fall of the adhesive strength of a thermal melting arrival side will be remarkable, and the 
intensity and rigidity will fall. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention tends to solve an aforementioned 
problem. It excels in the intensity, rigidity, and gasoline barrier property which are required of 
autoparts, even if immersed in gasoline for a long time, those characteristics (especially 
intensity, rigidity) are maintained, and the purpose is to provide the layered product for autoparts 
with high reliability over the safety required of autoparts. 

[0005] 

[Means for Solving the Problem]In order that this invention persons may solve an 
aforementioned problem, as a result of inquiring wholeheartedly, a layered product to which 
thermal melting arrival of a specific polyamide system resin composition and the specific 
polyethylene system resin was carried out, Excel in intensity, rigidity, and gasoline barrier 
property which are required of autoparts, and Since the thermal melting arrival nature of a 
layered product is good, Even if immersed in gasoline for a long time, there is almost no fall of 
adhesive strength of a thermal melting arrival side of a layered product, and intensity and rigidity 
are maintained, and it finds out that reliability over safety required of autoparts is high, and came 
to complete an invention. 
[0006]That is, this invention is as follows. 

(1) 70 to 99 % of the weight of polyamide polymers whose number of amide groups per 100 atom 



http://www4.ipdl.inpit.go.jp/cgi-bin/tra^ 2008/08/01 



JP.2003-001770.A [DETAILED DESCRIPTION] 



2/8 <<— V 



of atoms which makes a skeleton of a chain in (a) polyamide polymer molecule is ten or more, (b) 
An A horizon which consists of a polyamide system resin composition containing 1 to 30 % of the 
weight of ethylene system copolymers which denaturalized with an acid anhydride, And a layered 
product for autoparts which a B horizon which consists of a resin composition containing 
polyethylene system resin which has the (c) epoxy group is laminated, and A horizon concerned 
and a B horizon carry out in thermal melting arrival, and is characterized by things. 

(2) A layered product for autoparts of the above-mentioned (1) statement which is the 
polymetaxylylene adipamide (MXD-6) produced by a polyamide polymer carrying out the 
polycondensation of meta-xylylene diamine and the adipic acid. 

(3) A layered product for autoparts the above (1) or given in (2) whose autoparts are fuel tank 
attached valves. 



[Embodiment of the Invention] Hereafter, this invention is explained in detail. An A horizon and a 
B horizon are laminated and, in thermal melting arrival, these carry out the layered product for 
autoparts of this invention. 

[0008] 1. An A horizon A horizon is a layer which consists of a polyamide system resin 
composition containing the following (a) polyamide polymers and the ethylene system copolymer 
which denaturalized with the (b) acid anhydride. 

[0009] (a) It is a polyamide polymer whose number of amide groups per 100 atom of atoms which 
makes the skeleton of the chain in the molecule it is a polyamide polymer which has an acid- 
amide group (-CONH-) in the molecule, and is ten or more as a (a) polyamide polymer used by 
polyamide polymer t his invention. Specifically The nylon 3 (25.0), the nylon 4 (20.0), the nylon 5 
(16.7), Nylon 6 (14.3), the nylon 7 (12.5), the nylon 8 (11.1), The nylon 9 (10.0), Nylon 46 (16.7), 
Nylon 66 (14.3), Although the copolymers which make an ingredient polymers, such as Nylon 610 
(11.1), MXD-6 nylon (polymetaxylylene adipamide, 15.4), 6T nylon (14.3), and 61 nylon (15.4), or 
these, or such mixed material are illustrated, It is not limited to these. The number in the above- 
mentioned parenthesis is the number of amide groups per 100 atom of atoms which makes the 
skeleton of the chain in the molecule. 

[0010]When a polyamide polymer is the nylon 3, for example with the atom which makes the 
skeleton of the chain in a polyamide polymer molecule in this invention, [0011] 
[Formula 1] 



[001 2] Although it has ************** in this one repeating unit, it becomes three carbon 
atoms and an atom in which one nitrogen atom makes the skeleton of the chain in a molecule, 
and will have one amide bond. 

[0013]When a polyamide polymer molecule has a ring structure, the atom which makes the 
skeleton of the chain in a ring is an atom between two atoms in which the atomic number 
between two atoms of the binding site of the ring and the two atoms concerned serves as the 
shortest. For example, when a polyamide polymer is MXD-6 nylon, [0014] 
[Formula 2] 



[001 5] Although it has **************, in this one repeating unit, three carbon atoms of an 
arrow portion turn into an atom which makes the skeleton of the chain in a ring, therefore it 
becomes 1 1 carbon atoms and an atom in which two nitrogen atoms make the skeleton of the 
chain in a molecule, and will have two amide bonds. 

[001 6] Although there is no theory clear about the gasoline barrier property of resin, when it is a 
polyamide polymer, for example, generally gasoline barrier property becomes high as the number 



[0007] 



O H 



(CH2) 2 -C — N 



H 
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of amide groups in a polyamide polymer molecule increases. Therefore, in this invention, the 
number of amide groups per 100 atom of atoms which makes a skeleton of a chain in the above- 
mentioned polyamide polymer molecule for gasoline barrier property needs that it is ten or more. 
The number of amide groups concerned is 14 or more preferably. It becomes insufficient [ a 
polyamide polymer of as / whose number of amide groups concerned is less than ten / the 
gasoline barrier property of a layered product which uses it ]. MXD-6 nylon (polymetaxylylene 
adipamide, 1 5.4) is the optimal as resin used for a layered product for autoparts also in a polymer 
with gasoline barrier property high among the above-mentioned polyamide polymers. 
[0017]In this invention, number average molecular weights of the above-mentioned polyamide 
polymer are 6,000-40,000 preferably, and are 10,000-20,000 more preferably. If a polyamide 
system resin composition which contains such a polyamide polymer as the molecular weight 
concerned is less than 6,000 becomes weak and exceeds 40,000 conversely, since mobility at 
the time of shaping of a polyamide system resin composition containing such a polyamide 
polymer runs short, it is not desirable. 

[0018]In this invention, amino— terminus concentration of the above-mentioned polyamide 
polymer is 30 - 100 meq/kg more preferably ten to 140 meq/kg from a viewpoint of a polymer 
molecular weight. Carboxyl terminal concentration of the above-mentioned polyamide polymer is 
30 - 1 00 meq/kg more preferably ten to 1 40 meq/kg from a viewpoint of a polymer molecular 
weight. 

[001 9] (b) An ethylene system copolymer which denaturalized with the (b) acid anhydride used by 
ethylene system copolymer this invention which denaturalized with an acid anhydride , Are an 
acid anhydride which has a polymerization nature unsaturated double bond an ethylene system 
copolymer included as a copolymerization ingredient, and specifically, . Although not limited in 
particular, an acid anhydride which has a polymerization nature unsaturated double bond is 
included as a copolymerization ingredient. A high-density ethylene system copolymer, a low 
density ethylene system copolymer, a semi-gross density ethylene system copolymer, the 
amount ethylene system copolymer of polymers, an ultrahigh-molecular-weight ethylene system 
copolymer, a straight-chain-shape low density ethylene system copolymer, etc. are illustrated. 
Although not limited here especially as an acid anhydride which has the above-mentioned 
polymerization nature unsaturated double bond, for example, a maleic anhydride, phthalic 
anhydride, a succinic anhydride, a benzoic anhydride, etc. are illustrated, and especially a maleic 
anhydride is preferred especially. As a suitable example of an ethylene system copolymer which 
denaturalized with an acid anhydride, medium density polyethylene etc. which denaturalized by a 
maleic anhydride are mentioned. 

[0020]Content of an acid anhydride which has a polymerization nature unsaturated double bond 
in an ethylene system copolymer which denaturalized with an acid anhydride is 0.02 to 1 2 % of 
the weight more preferably 0.01 to 15% of the weight. Since the thermal melting arrival nature of 
a layered product is inferior when content of the acid anhydride concerned is less than 0.01 % of 
the weight, there is a possibility that adhesive strength of a thermal melting arrival side of a 
layered product will fall, intensity and rigidity of a layered product will fall if immersed in gasoline 
for a long time, and reliability over safety required of autoparts may fall. On the contrary, since it 
is thought that a superfluous acid anhydride group reacts to a terminal carboxyl group of a 
polyamide polymer when content of the acid anhydride concerned exceeds 15 % of the weight, 
There is a possibility that the thermal melting arrival nature of a layered product is inferior, 
adhesive strength of a thermal melting arrival side of a layered product will fall, intensity and 
rigidity of a layered product will fall after all if immersed in gasoline for a long time, and reliability 
over safety required of autoparts may fall. 

[0021 ]In this invention, content of the (a) polyamide polymer in a polyamide system resin 
composition 70 to 99 % of the weight, Content of an ethylene system copolymer which is 80 to 
90 % of the weight more preferably, and denaturalized with the (b) acid anhydride 75 to 95% of 
the weight preferably is 10 to 20 % of the weight more preferably five to 25% of the weight one to 
30% of the weight. Although content of an ethylene system copolymer which denaturalized with 
an acid anhydride is [ less than (that is, content of a polyamide polymer exceeds 99 % of the 
weight) 1% of the weight of case ] excellent in the gasoline barrier property of a layered product, 
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Since the thermal melting arrival nature of a layered product is inferior, if immersed in gasoline 
for a long time, adhesive strength of a thermal melting arrival side of a layered product will fall, 
intensity and rigidity of a layered product will fall, and reliability over safety required of autoparts 
falls. . On the contrary, content of an ethylene system copolymer which denaturalized with an 
acid anhydride exceeds 30 % of the weight. (That is, content of a polyamide polymer, less than 70 
% of the weight) a case — a layered product — gasoline barrier property being inferior, in 
addition, since it is thought that a superfluous acid anhydride group reacts to a terminal amino 
group of a polyamide polymer, The thermal melting arrival nature of a layered product is inferior, 
after all, if immersed in gasoline for a long time, adhesive strength of a thermal melting arrival 
side of a layered product will fall, intensity and rigidity of a layered product will fall, and reliability 
over safety required of autoparts falls. 

[0022]In this invention, a polyamide system resin composition which constitutes an A horizon is 
a range which does not spoil various characteristics made into the purpose of this invention, and 
may contain inorganic strengthening things, such as glass fiber, carbon fiber, various whiskers, 
talc, mica, kaolin, clay, and silica. .A phenolic antioxidant, a Lynn system antioxidant; paints; color; 
spray-for-preventing^static-electricity; fire retardant; unguent, etc. may be contained as 
weatherproof improvement material used for the usual polyamide resin composition as carbon 
black, a copper acid ghost and/or alkali-metal-halide compound; light, or a thermostabilizer. 
[0023]A B horizon B horizon is a layer which consists of a resin composition containing 
polyethylene system resin which has the following (c) epoxy groups. 

[0024] (c) Polyethylene system resin which has the (c) epoxy group used by polyethylene^ 
system-resin this invention which has an epoxy group , Although not limited in particular, an 
ethylene system copolymer which contains glycidyl methacrylate (GMA) as a copolymerization 
ingredient is preferred, for example, a copolymer of ethylene and GMA or a copolymer which 
used as a copolymerization ingredient a monomer which has polymerization nature unsaturated 
double bonds other than ethylene further is illustrated. Especially as a monomer which has 
polymerization nature unsaturated double bonds other than the above-mentioned ethylene, 
although not limited, butene-1, the octene- 1, the hexene- 1, methyl acrylate, methyl 
methacrylate, acrylic acid, methacrylic acid, vinyl acetate, ethyl acrylate, etc. are illustrated, for 
example. As an example of an ethylene system copolymer included as a copolymerization 
ingredient, GMA, Ethylene / GMA copolymer, ethylene / butene-1 / GMA copolymer, Ethylene / 
octene- 1/a GMA copolymer, ethylene / hexene- 1/a GMA copolymer, Ethylene / methyl 
acrylate / GMA copolymer, ethylene / methyl methacrylate / GMA copolymer, Ethylene / acrylic 
acid / GMA copolymer, ethylene / methacrylic acid / GMA copolymer, ethylene / vinyl acetate / 
GMA copolymer, ethylene / ethyl acrylate / GMA copolymer, etc. are illustrated, and especially 
ethylene / GMA copolymer are preferred especially. 

[0025]Content of GMA in an ethylene system copolymer which contains GMA as a 
copolymerization ingredient is 2 to 20 % of the weight more preferably one to 30% of the weight. 
Since the thermal melting arrival nature of a layered product is inferior when content of GMA is 
less than 1 % of the weight, there is a possibility that adhesive strength of a thermal melting 
arrival side of a layered product will fall, intensity and rigidity of a layered product will fall if 
immersed in gasoline for a long time, and reliability over safety required of autoparts may fall. On 
the contrary, when exceeding 30 % of the weight, the ethylene system copolymer itself which 
contains GMA as a copolymerization ingredient becomes weak, and there is a possibility that 
intensity and rigidity of a layered product may fall. 

[0026]In this invention, a resin composition which constitutes a B horizon is a range which does 
not spoil various characteristics made into the purpose of this invention, and may contain a 
thermostabilizer, an antioxidant, an ultraviolet ray absorbent, light stabilizer, a plasticizer, 
lubricant, a nucleus agent, a release agent, a spray for preventing static electricity, fire retardant, 
paints, a color, a reinforcement, or other type polymer. 

[0027]An A horizon which consists of a polyamide system resin composition in which a layered 
product for autoparts of this invention contains the (a) polyamide polymer and an ethylene 
system copolymer which denaturalized with the (b) acid anhydride, (c) Laminate molding of the B 
horizon which consists of a resin composition containing polyethylene system resin which has an 
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epoxy group is carried out, and it is manufactured by carrying out thermal melting arrival of A 
horizon concerned and a B horizon, and the laminate molding method and a thermal melting 
arrival method in particular are not limited, but a publicly known method may be adopted 
conventionally. A metallic mold is rotated immediately after carrying out ir\jection molding of the 
resin composition which specifically contains polyethylene system resin which has the (c) epoxy 
group, for example, Laminate molding of the polyamide system resin composition containing the 
whole surface, or the (a) polyamide polymer and an ethylene system copolymer which 
denaturalized with the (b) acid anhydride on the surface in part of the inner surface of the mold 
goods concerned is carried out, A resin composition containing polyethylene system resin which 
has a "two-color-molding method"; (c) epoxy group which carries out thermal melting arrival is 
fabricated beforehand, equipping a cavity of a metallic mold of an injection molding machine with 
the mold goods concerned — the inner surface of the mold goods concerned — or on the 
surface in part, (a) A polyamide system resin composition containing a polyamide polymer and an 
ethylene system copolymer which denaturalized with the (b) acid anhydride performs additional 
shaping, "An outsert or insert molding method" which carries out thermal melting arrival 
Although; etc. are mentioned and it is not limited to these laminate-molding methods, these 
methods are cheap molding methods which can carry out integral moulding. 

[0028]Although a die temperature shall be made into ** as conditions for thermal melting arrival, 
about 20-80 ** and a cylinder temperature shall be about 140-230 ** as an ejection 
temperature of a B horizon and it is mentioned as an ejection temperature of an A horizon that a 
die temperature shall be about 60-90 **, and a cylinder temperature shall be about 230-330 ** 
etc., It is not limited to these conditions. 

[0029]An A horizon which a layered product for autoparts of this invention becomes from a 
polyamide system resin composition containing 1 to 30 % of the weight of ethylene system 
copolymers which denaturalized with 70 to 99 % of the weight of specific polyamide polymers, 
and above (a) (b) acid anhydride, (c) Thermal melting arrival of the B horizon which consists of a 
resin composition containing polyethylene system resin which has an epoxy group is laminated 
and carried out. In an A horizon of the layered product concerned, an amino group of a polyamide 
polymer and an acid anhydride group of an ethylene system copolymer which denaturalized with 
an acid anhydride react (here). A carboxyl group of a polyamide polymer hardly reacts. A 
polyamide polymer and an ethylene system copolymer which denaturalized with an acid anhydride 
are considered to compatibility-ize. It is surmised that it becomes a polymer alloy which is the 
ethylenic copolymer in which a matrix denaturalized with a polyamide polymer and a domain 
denaturalized with an acid anhydride. A carboxyl group of a polyamide polymer in an A horizon 
and an epoxy group of a resin composition containing polyethylene system resin which has an 
epoxy group in a B horizon react by thermal melting arrival, and adhesive strength of a thermal 
melting arrival side of a layered product becomes good. By these things, it becomes the thing 
excellent in intensity of a layered product, and rigidity, and even if immersed in gasoline for a 
long time, there is almost no fall of adhesive strength of a thermal melting arrival side of a 
layered product, and intensity and rigidity are maintained. More preferably more than 10.0 (MPa) 
specifically Tensile strength more than 1 1.0 (MPa), After having a tensile elongation rate more 
than 100 (%) more preferably and being preferably immersed in gasoline for seven days at 60 ** 
more than 20 (%), It has a tensile elongation rate more than 10.0 (%) more preferably more than 
3.0 (%) more than 5.0 (MPa) as preferably [ it is more desirable and ] as tensile strength more 
than 6.0 (MPa). 

[0030]Since a layered product for autoparts of this invention contains a specific (that is, the 
number of amide groups per 100 atom of atoms which makes a skeleton of a chain in a molecule 
is ten or more) polyamide polymer, it is excellent also in gasoline barrier property. Specifically, it 
has the gasoline barrier property (it can set at 40 **) below 2.0 (g-mm/m 2 and day) more 
preferably the 10.0 (g-mm/m 2 and day) following. A layered product for autoparts of this 
invention contains polyethylene system resin currently used also for autoparts, such as a fuel 
tank. 

[0031 ]by the above thing, a layered product for autoparts of this invention receives safety 
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required of autoparts — reliability can use it conveniently for a fuel tank attached valve etc. 

highly extremely. 

[0032] 

[Example]Next, although this invention is concretely explained using an example, this invention is 
not limited to these examples. 

[0033]As a manufacture (a) polyamide polymer of a polyamide system resin composition (an A 
horizon is constituted ), MXD-6 (the nylon T-600 by Toyobo Co., Ltd., the number average 
molecular weight 15,700, 15.4 amide groups, amino-terminus concentration 80 meq/kg, carboxyl 
terminal concentration 47 meq/kg) was used, (b) as the ethylene system copolymer which 
denaturalized with the acid anhydride — medium density polyethylene (specific gravity: — 0.93 
and melting point: — 130 **) MFR: What was produced by kneading maleic anhydride 0.2 weight 
section and dicumyl peroxide 0.1 weight section with a 230 ** twin screw extruder to 100 weight 
sections for 0.1g/10 minutes (190 **, 2160g of load) was used. These were mixed at a rate 
shown in Table 1, and it kneaded and cut by a 285 ** cylinder temperature with the twin screw 
extruder, and was considered as the pellet. 

[0034] However, in the comparative example 2, Nylon 1 2 (the Ube Industries, Ltd. make, 
UBESUTA 3020U) was used as a polyamide polymer at a rate shown in Table 1. According to the 
comparative example 4, lex pearl RA3150 (ethylene / GMA copolymer, GMA content; 15 % of the 
weight, product made from Japanese Polyolefine) was used at a rate shown in Table 1 as 
polyethylene system resin which has an epoxy group instead of the ethylene system copolymer 
which denaturalized with the acid anhydride. 

[0035]As polyethylene system resin which has a polyethylene-system-resin (B horizon is 
constituted) (c) epoxy group which has an epoxy group , lex pearl RA3150 (ethylene / GMA 
copolymer, GMA content; 1 5 % of the weight, product made from Japanese Polyolefine) was 
used. 

[0036]The dumbbell for tensile tests according to ASTM D-638 was fabricated using the 
polyethylene system resin which has an epoxy group of the manufacture above of molded 
laminate , and it cut from the central part of the tension dumbbell. Next, the cavity of the tensile 
test metallic mold was equipped with the cut dumbbell, and additional shaping of the above- 
mentioned polyamide system resin composition was carried out. The central part of this tension 
dumbbell serves as a plane of composition by which thermal melting arrival was carried out. The 
additional process condition of the polyamide system resin composition was 80 ** in 285 ** of 
cylinder temperatures, and die temperature. 

[0037]The following characteristics [ molded laminate / which was obtained ] were evaluated. 
The result is shown in Table 1. 

[0038] 1. About the polyamide system resin composition which constitutes a gasoline barrier 
property A horizon, it measured with the cup method according to JIS-Z 0208. As a test 
solution, the mixed solution containing toluene:isooctane =1:1 solution (capacity factor) 90vol% 
and ethanol 1 0vol% was used. Measurement was performed at 40 **. The gasoline barrier 
property of molded laminate was judged by measuring the gasoline barrier property of this 
polyamide system resin composition. 

[0039] 2. It measured according to tensile strength and tensile elongation rate A STM D-638. 
3. After using the mixed solution containing toluene:isooctane =1:1 solution (capacity factor) 
85vol% and methanol 15vol% as gasoline immersion test immersion fluid and being immersed for 
seven days at 60 **, it took out and tensile strength and a tensile elongation rate were 
measured by the same method as the above. 
[0040] 
[Table 1] 
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[0041]From Table 1, in Examples 1-6, since the gasoline barrier property of the polyamide 
system resin composition was extremely excellent, it has been judged that the gasoline barrier 
property of molded laminate was also excellent. Molded laminate was excellent in tensile strength 
and a tensile elongation rate, and even if it immersed in gasoline, it was excellent in tensile 
strength and a tensile elongation rate. 

[0042]On the other hand, in the comparative example 1, since the polyamide system resin 
composition did not contain the ethylene system copolymer which denaturalized with the acid 
anhydride, the thermal melting arrival nature of molded laminate was inferior, the adhesive 
strength of the thermal melting arrival side fell after gasoline immersion, and tensile strength and 
a tensile elongation rate fell. 

[0043]In the comparative example 2, it has been judged that the polyamide polymer was inferior 
to the gasoline barrier property of the polyamide system resin composition, therefore the 
gasoline barrier property of molded laminate was also inferior in it since the number of amide 
groups per 100 atom of atoms which makes the skeleton of a chain is Nylon 12 which is less 
than ten. Since the polyamide system resin composition did not contain the ethylene system 
copolymer which denaturalized with the acid anhydride, the thermal melting arrival nature of 
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molded laminate was inferior, the adhesive strength of the thermal melting arrival side fell after 
gasoline immersion, and the tensile strength and the tensile elongation rate after gasoline 
immersion fell. 

[0044]In the comparative example 3, since there was little content of the polyamide polymer in a 
polyamide system resin composition, it has been judged that it was inferior to the gasoline 
barrier property of the polyamide system resin composition, therefore the gasoline barrier 
property of molded laminate was also inferior. Since there is much content of the ethylene 
system copolymer which denaturalized with the acid anhydride in a polyamide system resin 
composition, The superfluous acid anhydride group reacted to the terminal carboxyl group of a 
polyamide polymer, as a result, the thermal melting arrival nature of molded laminate was inferior, 
the adhesive strength of the thermal melting arrival side fell after gasoline immersion, and the 
tensile strength and the tensile elongation rate after gasoline immersion fell. 
[0045]The comparative example 4 contains the polyethylene system resin which a polyamide 
system resin composition does not contain the ethylene system copolymer which denaturalized 
with the acid anhydride, but has an epoxy group instead, The epoxy group of this resin reacted 
to the terminal carboxyl group of a polyamide polymer, as a result, the thermal melting arrival 
nature of molded laminate was inferior, the adhesive strength of the thermal melting arrival side 
fell after gasoline immersion, and the tensile strength and the tensile elongation rate after 
gasoline immersion fell. 
[0046] 

[Effect of the Invention]The intensity which is required of autoparts by the above explanation 
according to this invention so that clearly, It excels in rigidity and gasoline barrier property, even 
if immersed in gasoline for a long time, those characteristics (especially intensity, rigidity) are 
maintained, and the layered product for autoparts with high reliability over the safety required of 
autoparts can be provided. Such a layered product can be used conveniently for a fuel tank 
attached valve, other autoparts, etc., for example. 



[Translation done.] 
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